PAGET (1958) AND WALPOLE (personal communication) found that the administration of 4-ethvlsulphonylnaphthalene-l-sulphonamide (HPA) Guinea-I)ig-s were obtained from a local dealer or from the laboratory stock, and weighed 250-400 o,. at the start.
All animals received food and water ad lib.
Methods of administration and doses of the, chemicals in different animals
Mice.-The chemicals were incorporated in the diet in a concentration of 100 mg./kg. ( (Fio'. 3) . In some instances, severe inflammation affected the entire bladder wall or focal areas of lvmphocytic infiltration were seen in the subepithelial tissues. There was no correlation between hyperplasia of the epithelium and the presence of inflammation.
Indeed with H4, severe inflammation of the bladder wall was often observed without any evidence of consistent hyperplasia.
(ii) Diffu8e epithelial hyperplasia.-This affected the entire urinary bladder, the epithelium being 6 or 8 layers thick. It was associated with oedema of the subepithelial tissues (Fig. 4) . In more severe lesions, there were papillary excrescences of the increased layers either with or without a core (Fig. 5) . The basal cells sometimes grew into the subepithelium due to folding (Fig. 6 ). The nuclei were hyperchromatic (Fig. 7) and occasional mitoses were observed. These changes were seen in rats after 15 weeks and mice after 20 weeks and persisted as long as the chemicals were administered. There was, however, no correlation between the degree of hyperplasia and the length of the administration of the chemical.
(iii) Papilloma and carcinoma. There were two papillomas with HI and one carcinoma with H3 after 40 weeks of continuous administration. The papillomas were transitional cell in type with the formation of acini (Fig. 8) (Fig. IO and I 1) . Similar depositions of calcium salts were observed in the renal papilla and led to necrosis of the overlying epithelium. Subsequent regeneration could be seen around such areas. In some instances calcium deposition was remarkably heavy in the corticomedullary areas but in others it was irregularly distributed in the parenchyma (Fig. 12) .
(ii) Pyelonephriti8.-The deposition of calcium salts in the tubule seemed to initiate an interstitial inflammation. This was focal or diffuse, affecting simultaneously different parts of the same kidney and resulting in scarred or small contracted kidneys. Sometimes a scarred kidney was observed without any deposition of calcium salts but usually associated with hydronephrosis.
(iii) Hydi-onephrotic atrophy.-In the early pelvic type of hydronephrosis, the parenchymal change consisted of focal dilatation of the collecting tubules, but sometimes other parts of the nephron were affected. Later on, the renal papilla was gradually compressed and more generalised tubular dilatation of both cortex and medulla took place (Fig. 13) (Fig. 14) . In others, this hyperplasia affected the whole ureter, resulting in narrowing of the lumen into a, thin slit (Fig. 15) . Similar hyperplasia was seen even in dilated ureters (Fig. 16 ).
DISCLTSSION
The initial observation of Walpole (personal communication) and Paget (1958) that 4-ethylsulphonylnaphthalene-l-sulphonamide (HPA) induces hyperplasia of urinary tract epithelium has been confirmed. In the present experiments it was shown that hyperplasia was caused by repeated doses of an amount of chemical mrhich the animals tolerated well and that dosing had to be continued until the animals were killed. The hyperplasia subsided if an interval. of one week occurred between the cessation of the treatment and death. The epithelium of the bladder was more uniformly affected than that of either the renal pelvis. or ureter, but if the changes were present in two or more sites, tliev seemed to arise concomitantly rather than by spread from the bladder through the ureter to the pelvis. The hvperplasia could be the primary and only change observed, or it could follow initial necrosis or be associated with subepithelial oedema and inflammation. In the kidney parenchyma, the changes were similar to those observed with other siilphonamides, iiamely, tubular degeneration and calcification with an iiitense inflammatorv reaction (Antopol et al., 1941) .
The hyperplastic effect was most apparent in the mouse, but the rat and possibly the rabbit were also affected. No response was observed in the guinea-pig or, in experiments on oiily two animals, in dogs. Mice of the Strong A and white label (Leeds) strains were equally affected, whereas those of the CBA strain were less sensitive, the renal tract epithelium undergoing mild hyperplastic changes onlv, which did not become more intense even when treatment was continued for 40 weeks. The sexes were equally affected in all cases.
Six analogues of the hvperplastic agent (HPA) were tested, of which two were active, namely 4-methylsulphonylnaphthalene-l-sulphonamide (H3) and 4-isopropylsulphonylnaphthalene-1-sulphonamide (HI). It is apparent that comparatively minor alterations in the chemical structure of the hyperplastic agent (HPA) are sufficient to suppress its activity. From the limited number of compounds tested it appears that an unsubstituted sulphonamide group is necessary for activity, because both the monomethyl and the piperidyl-substituted sulphonamides were inactive. Similarly, the observation that 4-n-propylsulphonyl-naphthalene-lsulphonamide was inactive, whereas the isopropyl derivative was active, indicates that the sulphonyl part of the molecule is also important.
The mechanism of action of these chemicals requires further study. Walpole and Paget were of the opinion that the hyperplasia might have been induced by the phosphatic crystalluria caused by the hyperplastic aoent (HPA). This seems
